Yokukansan, a kampo medicine, protects against glutamate cytotoxicity due to oxidative stress in PC12 cells.
Yokukansan is a traditional Japanese medicine consisted of seven medicinal herbs and has been used for treatment of neurosis, insomnia, and behavioral and psychological symptoms of dementia in Japan. The aim of the present study is to clarify the active compounds responsible for the protective effect of yokukansan against glutamate-induced cytotoxicity in PC12 cells. PC12 cells which is a tool for selective evaluation of test substances against oxidative stress was used in the present study. The cell survival rates or glutathione (GSH) levels were evaluated by a MTT reduction assay or GSH assay based on the GSH reductase enzymatic recycling method, respectively. Glutamate (1-17.5mM) induced cell death of PC12 cells in a concentration- dependent manner. Yokukansan (125-500μg/ml) inhibited the glutamate-induced PC12 cell death. When the effects of extracts of the seven constituent herbs in yokukansan on the cell death were examined, Uncaria thorn was found to have the highest potency in the protection. To clarify the active compounds in Uncaria thorn, the effects of seven alkaloids (rhynchophylline, isorhynchophylline, corynoxeine, isocorynoxeine, hirsutine, hirsuteine, and geissoschizine methyl ether) on the cell death were further examined. The protective effects were found in hirsutine, hirsuteine, and geissoschizine methyl ether, which also ameliorated the glutamate-induced decrease in GSH levels. These results suggest that yokukansan protects against PC12 cell death induced by glutamate-mediated oxidative stress, i.e., reduction of intracellular GSH level, and the effect may be mainly attributed to a synergistic effect of the hirsutine, hirsuteine, and geissoschizine methyl ether in Uncaria thorn.